In this study, it is aimed to examine the relationship between prospective teachers' occupational anxiety and technological pedagogical content knowledge. Correlational model was used in this study. The participants consisted of 481 prospective teachers studying at Sakarya University Faculty of Education in the spring term of 2018-2019 academic year. Technological Pedagogical Content Knowledge Scale (TPACKS) and Occupational Anxiety Scale (OAS) were used as data collection instruments. As a result of canonical correlation analysis, it was determined that technological pedagogical content knowledge affects occupational anxiety by 62%.
Introduction
Stress ensphering humanity in the chaos of the 21st century, also affects teachers and prospective teachers for various reasons. Although the causes of stress vary due to temporary conditions, it can be said that they cause teacher's anxiety which is negatively reflected in the teaching learning process and thus in the students' learning process. In this context, it is important to know the sources of anxiety related to the teachers' and prospective teachers' education process and to identify the sources to increase their knowledge and experience to reduce anxiety in order to obtain the desired quality in the education process.
Anxiety for Teaching Profession
While anxiety is called stress or tension directly experienced by the person in response to specific life situations (Coates & Thoresen, 1976) . Teachers' Occupational Anxiety is defined as emotional reaction that occurs as a result of being negatively affected by a situation that they perceive as threatening or unpleasant and the mechanisms they take to deal with this situation (Kyriacou & Sutcliffe, 1978) . Anxiety, which is a weakening feeling (Zeidner, 2007) , is a condition that teachers face for many different reasons that they frequently experience. Pratt (1978) and Strassmeier (1995) explained the causes of anxiety as inability to cope with teaching problems, non-cooperative children, aggressive children, anxiety for children's learning, and staff relationships. In the study conducted by Kyriacou (2001) , teachers expressed the following causes for their anxiety; their workload, students' behaviors and discipline, lack of promotion chance, poor working conditions, and inadequate relations with colleagues, students and administrators. Student behavior, workload and employment conditions all make statistically and substantively significant contributions to teacher anxiety levels (Ferguson, Frost & Hall, 2012) . In studies conducted with prospective teachers, it has been shown that discipline (Ahlering, 1963; Brown, 1975; Capel, 1997; Dropkin & Taylor, 1963; Fuller & Venmaan, 1984; Guillaume & Rudney, 1993; Kokkinos, 2007; Mandzuk & Hasinoff, 2010; Travers et al., 1953; Wey, 1951; York, 1968) , regulation of the school equipment and physical conditions (Brown & Ralph, 1992; Campbell & Williamson, 1974; Cooper & Kelly, 1993; Fuller & Brown, 1975; Thompson, 1963) , academic qualifications (Aftab & Khatoon, 2012; Erickson & Rudd, 1967; Fuller, 1969; Mondal, Shrestha & Bhaila, 2011; Thompson, 1963; York, 1968 ), ability to plan teaching (Campbell & Williamson, 1974; Fuller & Brown, 1975; Guillaume & Rudney, 1993; Skaalvik & Skaalvik, 2015; Thompson, 1963; York, 1968) , ability to evaluate teaching (Campbell & Williamson, 1974; Capel, 1997; Erickson & Rudd, 1967; Morton, Vesco., Williams & Awender, 1997; Ngidi, & Sibaya, 2003; Thompson, 1963; York, 1968) and relationships with students and other teachers or families (Capel, 1997; Fuller & Brown, 1975; Guillaume & Rudney, 1993; Mandzuk & Hasinoff, 2010; Shillingford-Butler, Patel & Ngazimbi, 2012; Skaalvik & Skaalvik, 2007; Sorenson & Halpert, 1968; Yee, 1968) can be seen as a cause of anxiety. Although the causes of anxiety expressed in the studies vary according to time, sampling, and country, Fuller (1969) classified the teachers' anxiety in three classes as self-centered anxiety related to the teacher himself, student-oriented or student-centered anxiety, and educational anxiety or task-centered anxiety. Based on this classification, in the study conducted by Cabi and Yalcinalp (2009) , the student-centered anxiety category was defined in two sub-categories as communication and teaching, the task-centered anxiety category is defined in the occupational disability sub-category, and the self-centered category is defined in six sub-categories: appointment, school life, economic, professional acceptance, environment, and personal-professional anxiety. These categories were then identified as factors of the anxiety scale for the teaching profession developed by Cabi and Yalcinalp (2013) . The first factor was "Task Centered Anxiety", the second factor was "Economic/Social Centered Anxiety" and the third factor was "Student/Communication Centered Anxiety". The fourth factor was named "Colleague and Parent Centered Anxiety", the fifth factor was "Personal Development Centered Anxiety", the sixth factor was "Appointment-centered Anxiety", the seventh factor was "Adaptation-Centered Anxiety", and the eighth factor was "School Management Centered Anxiety".
Task-Centered Anxiety: The teaching task of the individual is the focus of task-centered anxiety. A prospective teacher with task-centered anxiety is concerned about being a good instructor (Cabi & Yalcinalp, 2009 ). Economic / Social Centered Anxiety: At this level of anxiety, teachers have anxiety because they think their economic income from teaching profession will not be enough and restrict their social life.
Student / Communication Centered Anxiety: A prospective teacher who has student-centered anxiety thinks about how to meet each student's mental, physical, social or emotional needs and intensifies in this area (Atmaca, 2013) .
Colleague and Parent-Centered Anxiety: It can be said that the focus of colleagues and parent-centered anxiety are the situations that may arise due to teachers' and prospective teachers' problems in their communication with their colleagues and parents of their students, and the thought that their colleagues and parents may find them unqualified.
Personal Development Centered Anxiety: These are the anxiety that arise from the belief that the teacher should educate and develop himself / herself in subjects such as content knowledge and occupational knowledge.
Appointment-centered anxiety: In particular, the focal points of the prospective teachers' appointment-centered anxiety are that the number of graduates from the Faculty of Education and the number of vacancies opened by the Ministry of National Education do not coincide, and that there are agglomeration in some areas (Alpaslan, Bozgeyikli & Avci 2017) .
Adaptation-Centered Anxiety: These are the anxiety arising from the idea of not being able to adapt themselves to the teaching profession and the region or city where they will be teaching.
School Management Centered Anxiety: The conditions of the school and the thoughts about the attitude and organizational structure of the school administration are the focus of school management centered anxiety.
Teachers' occupational anxiety may be influenced by many factors and seem to be related to various personal, social and physical conditions, so it is a potentially harmful and widespread problem for teachers and students (Coates & Thoresen, 1976) . If prospective teachers graduate with high levels of anxiety, they are more likely to pass on this anxiety on to their students (Daniels, Mandzuk, Perry & Moore, 2011) . One of the most effective ways of reducing anxiety is to increase the level of knowledge. Manthei and Gilmore (2006) emphasize that for the ability to organize classes and manage students' behavior, teachers need to provide behavior management skills through initial and continuing teacher education. Teachers should be equipped in terms of classroom organization, gaining the content knowledge throughout teacher education, and keeping pace with the developing technologies, as well as having the knowledge of educational technology, and gaining pedagogical content knowledge in order to manage student behaviors. The more knowledge of technological pedagogical content the prospective teachers have in their initial teacher education, the more likely it is that their anxiety levels will decrease.
Technological Pedagogical Content Knowledge
With the use of technology in education, teachers must not only have pedagogical content knowledge by using content and pedagogical knowledge together (Shulman, 1986) , but also technological knowledge and technological pedagogical content knowledge. For this purpose, Technological Pedagogical Content Knowledge (TPCK) model was developed. The TPACK model describes the relationship between technology, pedagogy and content knowledge that teachers are expected to have (Harris, Mishra & Koehler, 2009; Mishra & Koehler, 2006 ). In the Technological Pedagogical Content Knowledge Model, which describes the self-efficacy of teachers in the teaching process, the structure in which Mishra and Koehler (2006) defined the components with seven main factors as shown in Figure 1 : (Mishra & Koehler, 2006)  Technology Knowledge (TK): "teacher knowledge about traditional and new technologies that can be integrated into curriculum" (Koehler et al., 2014)  Content Knowledge (CK): "teacher knowledge about actual subject matter that is to be learned or taught" (Mishra & Koehler, 2006)  Pedagogical Knowledge (PK): "teacher knowledge in classroom management, assessment, lesson plan development, and student learning, the methods and processes of teaching" ( TPACK, also referred to as basic teacher competencies, with an emphasis on technology on PCK (Niess, 2011) is teacher knowledge for teaching with 21st century technologies. Given today's technology, TPACK has become the required and expected compulsory competency for teachers. What makes teachers feel this anxiety is the fact that they feel insufficient about these skills, they think they have inadequate and incomplete information on this subject, and that they cannot cope with technology. In this case, it is thought that it will affect the anxiety levels related to the teaching profession. It is seen that the increase in anxiety levels will affect the teaching process and this will affect students' education process negatively. In this context, this study aims to investigate whether the prospective teachers' occupational anxiety is related to technological pedagogical content knowledge.
Methodology

Research Method
This study aims to examine whether the prospective teachers' occupational anxiety is related to technological pedagogical content knowledge. Correlational model was used in this study. Correlational studies are research designs to determine the relationship between two or more variables and/or to determine the degree of the relationship (Erkus, 2011; Fraenkel & Wallen, 2006; Karasar, 1999) .
Participants
The participants consisted of 481 prospective teachers studying at Sakarya University, Faculty of Education, (Sakarya, Turkey) in the spring term of 2018-2019 academic year. In the canonical correlation analysis, it is emphasized that having 20 times the total number of variables in the sets is important for the reliability of the findings (Stevens, 2009 ). In this research, there are seven variables in the set of Technological Pedagogical Content Knowledge: technology knowledge (TK), pedagogical knowledge (PK), content knowledge (CK), technological content knowledge (TCK), pedagogical content knowledge (PCK), technological pedagogical knowledge (TPK) and technological pedagogical content knowledge (TPACK). There are eight variables in the occupational anxiety data set: task centered anxiety (TA), economic/social centered anxiety (ESA), student/communication centered anxiety (SCA), colleague and parent centered anxiety (CPA), personal development centered anxiety (PDA), appointment centered anxiety (APA), adjustment centered anxiety (ADA) and school management centered anxiety (SMA). Accordingly, there are 15 variables in the data set of the study. So that, at least 300 participants should be present in the study group for the reliability of the findings obtained from the canonical correlation. Therefore, it can be said that the number of participants in the study group is sufficient for the reliability of the findings obtained from the research. Table 1 shows the demographic characteristics of the participants. 
Data Collection Tools
Technological Pedagogical Content Knowledge Scale (TPACKS) and Occupational Anxiety Scale (OAS) were used as data collection instruments.
Occupational Anxiety Scale (OAS):
The scale was developed by Cabi and Yalcinalp (2013) in order to ensure that prospective teachers' anxiety about the teaching profession can be measured accurately. Cabi and Yalcinalp's (2009) study was used as the basis for the process of creating the items of the scale. The opinions of 7 experts from the content of education and assessment were used to determine the scope validity of the scale. Factor analysis was performed to determine construct validity. The total variance explanation percentage of the 8 factors was found to be 65,724. The Cronbach's alpha coefficients of the eight factors in the scale ranged from 0.94 to 0.67. The total reliability coefficient was 0.95 and Spearman Brown's two-half correlation was 0.84. The eight factors included in the scale were "Task Centered Anxiety", "Economic/Social Centered Anxiety", "Student/Communication Centered Anxiety", "Colleague and Parent Centered Anxiety", "Personal Development Centered Anxiety", "Appointment-centered Anxiety", "Adaptation-Centered Anxiety" and "School Management-Centered Anxiety". . The items of the scale are 5-point Likert type, which is evaluated between "strongly disagree" and "strongly agree". When the reliability values of the scale were taken into account on the basis of factors, it was seen that they took values between .82 and .89.
Data Analyses
In this study, the relationship between prospective teachers' professional anxiety and technological pedagogical content knowledge was examined with canonical correlation which is one of the multivariate analysis techniques. Canonical correlation is a multivariate method that examines the relationships between two sets of variables [(X1, X2,…, Xn and Y1, Y2,…, Ym; n≥2 and m≥2)], each having at least two variables (Bordens & Abbott, 2011; Kalayci, 2009; Varmuza & Filzmoser, 2009 ).
Instead of examining the relationship levels of the variables in the data sets, it is important that the relationship between the two data sets be controlled with a single analysis in order to control the Type I error that may interfere with the measurement process (Stangor, 2010; Tabachnick & Fidell, 2007) . Type I error is the result of accepting meaningful relationships that are not significant, and canonical correlation analysis reduces this error risk.
In canonical correlation analysis, dependent and independent variable sets can be determined depending on the problem situation and analyzes can be made between variable sets without determining this situation. In this case, the nomenclature Set1 and Set2 is preferred for two sets of variables and the purpose of the canonical correlation is to determine the relationship between Set1 and Set2 (Pedhazur, 1997; Stevens, 2009 ).
There are stages in canonical correlation analysis. These stages can be summarized as following:
• First, canonical variables are obtained. Canonical variables arise from linear components that will maximize the relationship between two sets of variables (Afifi & Clark, 2004; Leech, Barlett & Morgan, 2005) . Both canonical variables are located on the right and left sides of the canonical correlation equation and are called canonical variable pairs (Tabachnick & Fidell, 2007) .
• Next, pairs of canonical variables called canonical function or canonical root are identified. Each canonical function consists of two canonical variables (Hair, Black, Babin & Anderson, 2010) . The maximum number of pairs of canonical variables that can be generated in the canonical correlation analysis is equal to the number of variables of the set which has less variables (Cohen, Cohen, West & Aiken, 2003) .
• Then, the relationship between pairs of canonical variables called canonical function or canonical root is calculated. The relationship between the first pair of canonical variables is calculated in such a way that the relationship between the variable sets is the highest (Afifi and Clark, 2004) . Then, the second canonical variable pair is formed and this process is continued.
The general scheme of the canonical correlation analysis is shown in Figure 2 .
Figure 2. General Scheme for Canonical Correlation Analysis
In this research, canonical correlation analysis was used. The research aims to reveal the relationship between technological pedagogical content knowledge data set which consist of weighted combinations of TK, PK, CK, TCK, PCK, TPK and TPACK variables and occupational anxiety data set which consists of weighted combinations of TA, ESA, SCA, CPA, PDA, APA, ADA and SMA variables. There were 7 variables in one of the two variable sets and 8 variables in the other. Therefore, the maximum number of canonical variable pairs is 7.
SPSS 24 package program was used for all analyzes in the study. The script for canonical correlation was written by the researchers.
Results
This section presents the findings of the canonical correlation analysis conducted in order to examine whether the prospective teachers' occupational anxiety is related to technological pedagogical content knowledge or not. In the canonical correlation, firstly, the relationships between the variables in the first variable set (technological pedagogical content knowledge factors) were examined and the correlation coefficients between the variables differed from 0.47 to 0.82. The relationships between the variables in the second variable set (occupational anxiety factors) ranged between 0.29 and 0.70. When the correlation values between the first variable set and the second variable set were examined, it was found that the highest relationship was between 0.37 and TA and PCK, and the other relationships were below 0.30. The calculated canonical correlation coefficients, Wilks' Lambda, chi-square values, degree of freedom and significance tests are given in Table 2 . The square of the canonical correlation coefficients indicates the paired variance which was defined among the variable sets. When the correlation coefficients calculated in Table 2 were examined, it is seen that correlation of the first canonical correlation set is ,845 and explains 71% of the paired variance. Similarly, the second canonical cluster correlation is ,624, which is 39% of the paired variance. The third canonical cluster correlation is ,564 and explains 32% of the paired variance in Table 2 . The fourth canonical cluster correlation is found to be ,437 and found to account for 19% of the paired variance. The fifth canonical cluster correlation is 397 and explains 16% of the paired variance. The sixth canonical cluster correlation is ,276 and explains 8% of the paired variance, while the correlation of the seventh canonical cluster is ,125 and explains 2% of the paired variance. Table 2 , it can be said that all the correlation coefficients calculated for the seven canonical sets are significant (p <0.05). Table 3 contains the standardized canonical coefficients showing the part explained by the canonical variables in their own sets, including the correlations between the canonical variables and the actual variables indicating the weight of each variable in forming the linear combination. When the relationship between the variables in the first set and the canonical variables in Table 3 Table 4 shows the standardized correlation coefficients for the second set of variables.
International Journal of Educational Methodology  413 , 245 , 920 , 403 , 128 , 980 , 125 , 239 8.SMA , 929 , 160 When the relationship between the variables in the second set in Table 4 and It is also possible to determine the first set variable that makes the most contribution to the canonical variables from Table 4 . Accordingly, the most contributing variable to the first canonical variable is TA; the most contributing variable to the second canonical variable is CPA; the most contributing variable to the third canonical variable is APA, the fourth contributing variable is the ADA, the fifth contributing variable is the most contributing variable to the ESA, the sixth canonic variable is the most contributing variable to the ESA and the seventh canonical variable is seen to be SCA.
In canonical correlation analysis, canonical loads show the amount of variance explained by the canonical variables in their own sets. The explained variance ratio refers to the average of the squares of the canonical loads of each canonical variable in the set (set1 or set2). The canonical loads of the variables belonging to the first canonical set are given in Table 5 . -,195 ,168 -,035 When the correlations between each canonical variable and the variables in the cluster is greater than 0.30, it indicates that the variable is a part of the cluster (Tabachnick & Fidell, 2007) . As shown in Table 5 , TPACK in the first cluster, TCK in the second cluster, TK in the third cluster, CK in the fourth cluster, PK in the fifth cluster, PCK in the sixth cluster and TPK in the seventh cluster are part of the cluster. Table 6 shows the canonical loads of the variables related to the second canonical set. As it can be seen in Table 6 , TA in the first cluster, ADA in the second cluster, APA in the third cluster, SMA in the fourth cluster, PDA in the fifth cluster, ESA in the sixth cluster, and SCA in the seventh cluster are part of the cluster. The canonical loads between the seven different canonical variables and the correlations between the canonical variables are summarized in the following figures. In order to examine the relationship between the first canonical variable set and the second variable set, redundancy indices were calculated. Unnecessary indices and canonical variables are expressed in the cross-set ratio. In Table 7 , redundancy indices for canonical variables are given. Table 7 is examined, the seven canonical variables of the first set explain 100% of the variance in set 1. All of these variables showed a significant relationship. The seven canonical variables of the second set explain 62% of the variance in set1. All were statistically significant. In this case, it can be said that technological pedagogical content knowledge affects occupational anxiety by 62%.
Discussion and Conclusion
In this study, the relationship between prospective teachers' occupational anxiety and technological pedagogical content knowledge was examined with canonical correlation. Technological pedagogical content knowledge was arranged as the first set in canonical correlation, and occupational anxiety remained as the second set. It was seen that technological pedagogical content knowledge explained occupational anxiety by 62%. In this case, it can be said that technological pedagogical content knowledge affects occupational anxiety by 62%. The reason is that technological pedagogical content knowledge is a certain accumulation of knowledge required by the teacher in order to perform teaching successfully in complex and varied contexts (Park & Oliver, 2007) . Technology knowledge, content knowledge, or pedagogical knowledge alone is not sufficient to contribute to the professional development of teachers, unless combined. When technology is included in teaching, it can be said that technological pedagogical content knowledge is necessary (Lee & Tsai, 2010) . TPACK is not only important in the classroom but is also necessary for teachers to improve themselves professionally and it is clear that it is essential for all teachers (Kola & Sunday, 2015) . However, teachers and prospective teachers have anxiety when they feel that they are inadequate to have all the information they need to do better and feel a lack of confidence in their profession (Beyhan, Bariseri & Sisman, 2018) . Many experimental studies show that teachers have difficulty in designing technology-integrated courses for studentcentered learning (Koh, 2018) . As a result, the idea of lack of knowledge results in a lack of self-confidence. Consequently, it causes occupational anxiety. In the study conducted by Gokmen and Ekici, (2018) , a negative and moderate relationship was found between the prospective teachers' self-efficacy perceptions and their occupational anxiety. This study supports the research results and the relationship between technological pedagogical content knowledge and occupational anxiety.
In addition, when the canonical variable sets were examined, the highest relationship was found between technological pedagogical content knowledge and task anxiety. Cabi and Yalcinalp, (2009) explained the prospective teachers' work anxiety as being a good instructor. Especially with the developing technology recently, the expectation from education and teachers has increased reflecting on teachers' competence to be a good instructor. Teachers working in schools and prospective teachers studying at universities need to develop themselves and gain knowledge and skills in order to use technology at desired level in educational activities (Korucu & Bicer, 2017) . The reason is that the main purpose of the education system is to educate individuals who adapt to the changes that arise from globalization and technological developments (Gopinathan & Sharpe, 2007) . This responsibility and duty imposed on the teacher explains the high level of effect on the task anxiety of the teachers. The fact that Ertekin and Gulsecen (2001) found that young teachers who had the opportunity to use computers were more knowledgeable and less anxious than experienced teachers supported this situation.
In the study, it was revealed that technological content knowledge and adaptation anxiety were related. Technology knowledge and appointment-centered anxiety were also associated. Adaptation anxiety shows the state of anxiety about adapting to the environment, region and the profession of teaching. In particular, situations such as moving away from home, circle of family and friends that the individual perceives as negative, being in an unfamiliar environment may increase psychological anxiety level. Many studies have shown that individuals cope better and experience less stress when they believe that they can control negative events (Bandura, 1986) . Eliminating this perception of distance and loneliness by information communication technologies explains the influence of technological content knowledge on adaptation anxiety. In addition, the fact that all government processes and teacher applications, preferences and appointments have been carried out with the support of information communication technologies explains the effect of technology knowledge on appointment-centered anxiety. Another result that emerged in the study is the effect between content knowledge and school management centered anxiety. School management-centered anxiety may be due to the uncertainty of the attitudes of the school management and school method that prospective teachers will encounter in the school environment in the case of appointment. In particular, people have anxiety about being observed by a supervisor when doing a job. Capel (1997) in his study revealed that the main cause of stress in individuals is assessment and observation. In particular, the fact that managers are looking at their teachers' level of competence in content knowledge explains the relationship between content knowledge and management-centered anxiety. Gabriel (1957) , in "an analysis of the emotional problems of teachers in the classroom", concluded that the content knowledge and teaching anxiety depends on the evaluation of the supervisors (As cited in Vogeli, 2015) . In addition, the pedagogical knowledge necessary for the individual to recognize himself / herself, to understand and to empathize is very important for the teaching profession. Therefore, it is an accumulation of knowledge necessary for the teacher to educate and develop himself/herself both in subjects related to himself/herself and knowledge of the content and profession. Another finding obtained in the study is that pedagogical content knowledge affects economic/social centered anxiety. On the other hand, technological pedagogical knowledge affects student communication centered anxiety, albeit at a low level.
Consequently, in this research that examines the relationship between prospective teachers' occupational anxiety and technological pedagogical content knowledge, it has been found that the highest relationship was between technological pedagogical content knowledge and task anxiety. Technology knowledge was also found to be associated with appointment-centered anxiety. On the other hand, there was low level relationship between pedagogical content knowledge and economic/social centered anxiety, technological pedagogical knowledge and student communication centered anxiety.
Suggestions
When the findings obtained from the study are examined, technological pedagogical content knowledge in general is found to be an important factor in the anxiety about the teaching profession. In particular, teachers and prospective teachers having high occupational anxiety may reflect these on their students and lead to negative student behaviours. Thoresen (1976) states that there is a strong positive relationship between teachers' and students' stress (Vogeli, 2015) . In this case, further studies to reduce the professional anxiety of teachers and prospective teachers are considered important. In order to reduce the prospective teachers' professional anxiety, it is important to equip prospective teachers with sufficient knowledge about technological pedagogical content knowledge, which has a significant effect on professional anxiety. In particular, teacher training programs can be revised to include content that can integrate technological pedagogical content knowledge. In addition, the factors affecting professional anxiety can be examined in detail in further studies.
